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9. Boreal Chorus Frog Vocalization Monitoring 

9.1 Introduction 

As a taxonohic group, the frogs and toads at the Site are only occasionally recorded during 
normal wildlife monitoring. Until vocalization monitoring was instituted in 1998, most 
observations of amphibians had been fortuitous. Although this approach provided an annual 
presence/absence record for these species at the Site, the lack of a repeatable monitoring 
methodology prevented effectively tracking population abundance or the distribution of these 
species on Site. Because such information can provide additional insight and act as an additional 
tool for detecting changes in the health of the Site aquatic ecosystems, monitoring for these 
species was instituted. Amphibians are an important group to track because their semi-aquatic 
nature makes them particularly sensitive to aquatic impacts (Blaustein 1995). The boreal chorus 
frog (Pseuducris triseriutus) was chosen as the best candidate for vocalization monitoring. This 
species can also serve as an indicator species for tracking general amphibian population 
abundance on Site. 

9.2 Methods 

The methods used for the amphibian vocalization surveys in 2003 generally followed the 
guidelines provided in Mossman et al. (1998). Additional information used for the surveys were 
taken from the Wisconsin Department of Natural Resources (Mossman and Hine 1984, 1985) and 
the National Biological Survey (NBS 1997). Some modification of these guidelines was 
necessary to adapt the surveys for use at the Site. 

A total of 20 locations were sampled for species presencelabsence and population abundance in 
2003 (Figure 9-1). This approach followed the modifications of the protocol implemented in 
1999 (K-H 2000a). The 20 locations were divided almost evenly between the north and south 
Buffer Zone areas (using the east and west access roads as the dividing line between north and 
south). Eleven sites were in the north Buffer Zone and nine were in the south Buffer Zone. 
Monitoring for all locations was conducted in one night, starting at dusk. In 2003, the 
vocalization surveys for all monitoring locations were conducted on May 71h. 

After amving at each sample location, the vehicle engine was shut off, and the observer exited 
the vehicle and waited for approximately one minute before beginning the survey. The waiting 
period provided time of adjustment for the frogs to become accustomed to the observer. After the 
one-minute period, the observer listened to vocalizations for approximately three minutes. 
Vocalizations were categorized using one of the following vocalization indices: 

0 = No calling heard 

1 = Individuals can be counted; calls not overlapping, there is space between calls 

2 = Calls of individuals are distinguishable but some calls overlap 

3 = Full chorus; numerous frogs can be heard; calls are constant, continuous, and overlapping. 

Additional infonnation recorded at each survey location included: air temperature ("C), water 
temperature ("C, where feasible), wind speed, cloud cover, precipitation, and noise interference. 
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9.3 Results and Discussion' 

Boreal chorus frogs were recorded at 12 of the 20 (60%) sample locations surveyed in 2003. 
Figure 9-2 portrays the frequency of the different vocalization indices at all 20 locations sampled 
in 2003. Three (1 5%) of the locations sampled had full choruses of frogs calling (vocalization 
index 3). Five (25%) sampling locations had multiple individuals calling with overlaps between 
the calls (vocalization index 2). Four (20%) had a vocalization index of 1, where individuals 
could be counted but the calls were not overlapping. The remaining eight (40%) had no calling at 
all, vocalization index 0. 

On the evenings when sampling was conducted, the average water and air temperature ("C) was 
13" and 1 1.6", respectively. No precipitation occurred on the day when sampling was conducted 
and the mean cloud cover was about 14%. 

In order to compare data between years, data from only the locations that were sampled during all 
five years were used. This restricted the number of sites that could be compared to 16 locations 
(Table 9-1). Out of these sixteen sites, only one site in 2003 had a vocalization index that was 
noticeably higher than previous years (location 15). Location 15 is the D-1 pond. This is the 
only location where the abundance in 2003 was the highest during all years of the survey. The 
vocalization index at six locations stayed about the same as previous years. The vocalization 
index at the remaining nine locations were lower than previous years (eight were located in the 
north buffer zone). Overall, the average vocalization index for 2003 was 1.4, which is lower than 
any of the four previous years (overall average from all five years is 1.96, Table 9-1, Figure 9-3). 

The much lower average vocalization index in 2003 is probably due to the very low precipitation 
in 2002. 2002 was a drought year, which would have a negative effect not onlyon the breeding 
of this species (fewer and smaller pools), but would also have a negative effect on tadpole 
development throughout the first part of summer (pools drying out faster). In the spring, the frogs 
congregate at pools of water to breed. Most of these pools are ephemeral, and dry up during the 
dry summer months of the year. Breeding occurs from March to May, with most activity 
occurring in April. Eggs are laid on submerged vegetation or sticks in water, and hatch in up to 
15 days. The tadpoles metamorphose into froglets in about 60 to 90 days. Once the froglets 
develop the ability to survive outside of the water, the species becomes more terrestrial and 
precipitation does not affect the species as much. So, since the whole breeding cycle does not 
end until the end of July (assuming longest hatching and metamorphosis time), population 
survival will be most affected by precipitation levels in the months of March, April, June and July 
(March through May being the wettest months of the year). Total precipitation in 2002 during 
this time period was lower than any other year since this vocalization study began (Figure 9-4). 
This drought likely affected the entire breeding cycle of the frog, and therefore had a large effect 
on the entire population of frogs on Site (mostly the north BZ). And even though the 2003 March 
-July precipitation was back to the same level as in 2001, most of the precipitation occurred in 
March and April, and the May through July precipitation was below average. The low population 
of frogs that survived the 2002 drought, may have also been affected by pools drying out a little 
earlier in the year of 2003. So even though the precipitation in 2003 was higher than in 2002, the 
frog populations have yet to recover to the levels found in previous years. 

There is a striking difference between in the average vocalization index of northern sample 
locations, and southern sample locations. Splitting the locations along the north and east access 
roads into the northern and southern locations, the averages for the two sides differ for each year. 
The south average is lower (substantially lower in 1998 and 1999) than the north average for all 
years except 2003 (Table 9-1). In 2003, the average vocalization index for the southern locations 
was actually higher than for the northern locations. lti general, there is more habitat available in 
the north Buffer Zone than in the south Buffer Zone. So i t  is not unexpected to see higher 

' 
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vocalization indices in the northern areas, however, why it changed in 2003 is somewhat a 
mystery. 

9.4 Conclusions 

Vocalization surveys conducted in 2003 continued to document the presence of the boreal chorus 
frogs at the Site, even though the chorus frog abundance in 2003 was lower than some previous 
years. The 2002 drought may have been a factor contributing to the low boreal chorus frog 
abundance in 2003. Other variables may have played a role in the population reductions, such as 
timing of the survey and other climatic or environmental conditions. The continued presence of 
the boreal chorus frogs at the Site, even after drought years, provides evidence of the resilience of 
this amphibian species and presence of good habitat at the Site. 
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Figure 9-4: Total precipitation from March through July at the 
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Table 9-1: Boreal Chorus Frog Vocalization Indices Data (1998-2003) 
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0, ’ 8.3.3 ’ Raptors 

One of the largest groups of predators that utilize the Site is the raptor group. Ecologically, 
raptors are an important taxonomic group because they require very specific nesting sites (mostly 
riparian woodland) and help limit the populatjons of other small mammal prey species. 

4 

0 8.3.4 

8.4 

During the 2003 sitewide surveys, there were 66 observations of raptors on Site, which is lower 
than the 97 observations made in the 2002 survey. The most common raptor on Site during 2003 
was the Red Tailed Hawk (Buteojamaicensis) with a relative abundance of over 40 percent. The 
American Kestrel (Falco sparverius) followed in second place with a relative abundance of over 
20 percent. And the great homed owl (Bubo virginianus, third most common raptor on Site) had 
a relative abundance of 12 percent (Table 8-3). These three species are common on Site 
throughout the whole year, and have either been seen or are believed to be nesting on Site. 

Other species of raptors, such as the Swainson’s hawk (Buteo swainsoni), were observed during 
parts of the year when those raptors are located in Colorado. h the case of the Swainson’s hawk, 
there were two observation of the summer resident species during the May survey. The rough- 
legged hawk (Buteo lagopus) is a winter resident of the area and uses the same niche as the 
Swainson’s hawk, but during different parts of the year. The rough-legged hawk was observed 
once during the January survey. Other species of raptors observed on Site and their relative 
abundance are shown in Table 8-3. 

An interesting interaction between two species of raptor and a songbird was observed during the 
January sitewide survey. A prairie falcon (Falco mexicanus) was seen tahng a pigeon (rock ’ 

dove, Columba livia) from mid-air. ‘After a few minutes, while the falcon fed on the pigeon, a . 
rough-legged hawk was seen circling the area. The falcon exhibited aggressive behavior towards 
the hawk and vocalized loudly until the hawk left the area. 

W a te rfow 1 

The relative abundance for the waterfowl taxonomic group was calculated, and the mallard duck 
was the species with the highest relative abundance (29.80%, Table 8-4). As expected, waterfowl 
observations were mostly made near water structures such as the man-made ponds in Walnut and 
Woman Creek (Figure 8-8). The only areas not associated with some kind of a water structure, 
but used by waterfowl, were grid 5R (where a cormorant [Phalacrocorax auritus] was seen in 
flight), grid 12H (where a great blue heron [Ardea herodias] was seen in flight), and at grid 10G 
(where a flock of Canada geese [Branta canadensis] were resting on the hillside). It is expected 
that waterfowl will continue using the Site’s water features in future years. 

Conclusions 

The sitewide survey continued to document the presence of many of the significant wildlife 
species at the Site. Annual variations in relative abundance from 2002 to 2003 were documented, 
but are expected given this type of survey. Surveys conducted in 2003 continued to verify the 
high quality of habitat available in the Buffer Zone at the Site. 
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Table 8-2. Relative abundance (RA) of the mammal species observed during the 2002 and 2003 Sitewide 
Survevs. 

Table 8-3. Relative abundance (RA) of the raptor species observed during the 2002 and 2003 Sitewide 
Surveys 

*Spccics was not obscrvcd this yeai during Sitewide Surveys 
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Gadwall 
Canada Goose 
Pied-billed Grebe 
Ring-necked Duck 
Bufflehead 
Double-crested Cormorant 

Table 8-4. Relative abundance (RA) of the waterfowl species observed during the 2002 and 2003 Sitewide 
Survevs. 

~~~ ~ ~ 

Anas strepera 0.79 9.93 
Branta canadensis 7.74 % 8.63 
Podilymbus podiceps 2.76 6.80 
Aythya collaris 10.76 6.41 
Bucephala albeola 4.2 5.10 ' 

Phalacrocorax auritus 3.54 3.40 

l h e r i c a n  Co6t IFulica americuna 1.- 1.71 I 13-33 I 

Blue-winged Teal IAnas discors 5.77 3.40 
American White Pelican IPelecanus erythrorh ynchos 
ICinnamon Teal IAnas cvanoatera I 8.14 I . 2.09 4 

2.1 2.22 

Common Goldeneye 
Green-winged Teal 
Great Blue Heron 

* ILesser Scauo IAvthva affinis I I 1.31 I 

Bucephalu clangula , ' 1.97 1.83 
Anas crecca 6.17 1.70 
Ardea herodias 1.05 1.57 

Northern Pintail 
Common Snipe 
Ruddy Duck 

* I Sora IPorzuna Carolina I I 0.39 I 

* 
* 
* 

Anas acuta 0.52 
Gallinago gallinago 0.52 
Oxyura iamaicensis 0.39 

Black-crowned Night-heron 
White-faced Ibis 
Udand Sandoiper 

Nycticorax nycticorax 0.39 0.26 
Plegadis chihi 0.13 
Bartraniiu lonnicauda 0.13 

* 
* 

Common Merganser 
Redhead 
Sandhill Crane 
Greater Scaup 
Greater Yellowlegs 

Mergus merganser 3.02 0.13 
Ardea herodias 5.51 * 
Nycticorux nycticorax 0.52 * 
Phalacrocorax auritus 0.39 * 
Podilvmbus Dodicem 0.26 * .  

IAmerican Wigeon I Tringa rnelanoleuca 0.26 * 



9. Boreal Chorus Frog Vocalization Monitoring 

9.1 

9.2 

Introduction . 

As a taxonomic group, the frogs and toads at the Site are only occasionally recorded during 
normal wildlife monitoring. Until vocalization monitoring was instituted in 1998, most 
observations of amphibians had been fortuitous. Although this approach provided an annual 
presence/absence record for these species at the Site, the lack of a repeatable monitoring 
methodology prevented effectively tracking population abundance or the distribution of these 
species on Site. Because such information can provide additional insight and act as an additional 
tool for detecting changes in the health of the Site aquatic ecosystems, monitoring for these 
species was instituted. Amphibians are an important group to track because their semi-aquatic 
nature makes them particularly sensitive to aquatic impacts (Blaustein 1995). The boreal chorus 
frog (Pseuducris triseriatus) was chosen as the best candidate for vocalization monitoring. This 
species can also serve as an indicator species for tracking general amphibian population 
abundance on Site. 

Methods 

The methods used for the amphibian vocalization surveys in 2003 generally followed the 
guidelines provided in Mossman et al. (1998). Additional information used for the surveys were 
taken from the Wisconsin Department of Natural Resources (Mossman and Hine 1984, 1985) and 
the National Biological Survey (NJ3S 1997). Some modification of these guidelines was 
necessary to adapt the surveys for use at the Site. 

A total of 20 locations were sampled for species presence/absence and population abundance in 
2003 (Figure 9-1). This approach followed the modifications of the protocol implemented in 
1999 (K-H 2000a). The 20 locations were divided almost evenly between the north and south 

,Buffer Zone areas (using the east and west access roads as the dividing line between north and 
south). Eleven sites were in the north Buffer Zone and nine were in the south Buffer Zone. 
Monitoring for all locations was conducted in one night, starting'at dusk. In 2003, the 
vocalization surveys for all monitoring locations were conducted on May 7'h. 

After arriving at each sample location, the vehicle engine was shut off, and the observer exited 
the vehicle and waited for approximately one minute before beginning the survey. The waiting 
period provided time of adjustment for the frogs to become accustomed to the observer. After the 
one-minute period, the observer listened to vocalizations for approximately three minutes. 
Vocalizations were categorized using one of the following vocalization indices: 

0 = No calling heard 

1 = Individuals can be counted; calls not overlapping, there is space between calls 

2 = Calls of individuals are distinguishable but some calls overlap 

3 = Full chorus; numerous frogs can be heard; calls are constant, continuous, and overlapping. 

Additional infonnation recorded at each survey location included: air temperature ("C), water 
temperature ("C, where feasible), wind speed, cloud cover, precipitation, and noise interference 
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